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(54) MULTI STAGES MOTOR DRIVEN POWDER COMPACTING MACHINE AND COMPACTING 
METHOD 

(57)Abstract: 

PURPOSE: To manufacture the compact having many kinds of 
pressing plane form by driving each partial punch with each servo 
motor respectively. 

CONSTITUTION: On a multi stages motor driven powder compacting 
machine 1 , the punch is composed of multi stages with partial 
punches, each partial punch can be driven respectively with each 
servo motor M (ml, m2, m3), then a controller 12 which controls these 
servo motors is provided. Therefore, each partial punch can be made 
by setting and operating freely about the operating order, the 
operating timing, the position and the compression force, accordingly, 
the compacting providing many kinds of pressing plane form can be 
obtained. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s h ows t h e wor( j which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the electromotive making machine of the press type which compresses 
powder, such as various metals and a ceramic, into multi-stage, and fabricates it in the forming space which a die and 
punch constitute. 
[0002] 

[Description of the Prior Art] In the multi-stage fabrication in the conventional powder-molding machine, a setup or an 
amendment function is not in freedom about operation of the partial punch which constitutes punch, respectively, and 
distribution about the configuration which can be fabricated, or compression had a limit. Furthermore, drives are a 
simple oil pressure mechanism and a mere electrical motor, and in order to consider as the movement which set up 
partial punch, they use the die set. The mechanism of the die set was complicated and was expensive, and whenever the 
gestalten of mold goods differed, it needs a die set and was still more uneconomical. Moreover, in the conventional 
drive, neither compressive force nor delicate adjustment of a Plastic-solid size was completed. 
[0003] 

[Problem(s) to be Solved by the Invention] This invention has free operation of partial punch, and offers a technical 
problem the compression-molding method which can be enforced using the electromotive powder-molding machine 
which can fabricate a wide range gestalt, and this making machine. 
[0004] 

[Means for Solving the Problem] 

[Equipment] Forming space is formed by the die and punch. Punch consists of two or more partial punch. Each partial 
punch is attached in a pressurization ram, respectively, and a pressurization ram is combined with each straight-line 
move mechanism which makes a servo motor a driving source. The control unit which controls the drive of each servo 
motor is formed. 

[Method] The compression side by punch is divided into plurality, it presses in the combination of the sequence which 
set up each parting plane, a position, or compressive force, and the green compact which has a predetermined press side 
gestalt is obtained. 
[0005] 

[Function] Partial punch constitutes one punch as a whole, and each drives it freely and it forms various press side 
gestalten (density distribution is included). 

[0006] A control unit controls the drive of partial punch and creates the above-mentioned press side gestalt. 

[0007] A servo motor is controlled by the control unit and performs the position of each partial punch or compressive 

force, and timing of an operation. 

[0008] It becomes possible to form a press side gestalt freely by dividing a compression side and pressing in the 
combination of the sequence which set up each parting plane, a timing position, or compressive force. 
[0009] 

[Example] Drawing 1 shows the whole multi-stage electromotive powder-molding machine 1 (only henceforth a 
making machine) in mechanism, there is a die plate 3 attached in the center possible [ exchange of a die 2 ], and punch 
units 4 and 5 are caudad arranged with the upper part of a die plate 3. A die 2 has the hole penetrated in the vertical 
direction. The 1st, the 2nd, 3rd partial punch P (PI, P2, P3 — drawing 2 ) which were fixed to the 1st, the 2nd, and 3rd 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 6/1 7/03 



Page 2 of 7 



pressurization ram R (Rl , R2, R3) with which the upper part punch unit 4 has been arranged in parallel, and these each 
It consists of servo motors M (Ml, M2, M3) which drive to each the straight-line move mechanism D (Dl, D2, D3) 
combined with each pressurization ram R, and these. The straight-line move mechanism D changes the rotation driving 
force of a servo motor M into rectilinear motion, and is made into the crank structure which is also a redoubling 
mechanism. To the pressurization rams Rl and R2, the straight-line move mechanisms Dl and D2 and servo motors 
Ml and M2 are formed a couple every, respectively, it is on an operation and balance on either side is taken. In 
addition, pressure-sensor S (SI -S3) which detects each compressive force is arranged in the base where each punch P is 
attached in each pressurization ram R. 

[0010] The lower part punch unit 5 is symmetrically arranged with the upper part punch unit 4 on both sides of a die 
plate 3, and has the same structure as the upper part punch unit 4. That is, it has the 1st, the 2nd, and 3rd pressurization 
ram r (rl, r2, r3), t he servo motor m ( ml, m2, m3) which drive s partial punch p (pi , p2, p3) , the s traight-line mo ve 
mechanism d (dl, d2, d3), and theseto each similarly, and pressure-sensor s (sl-s3), and is constituted similarly. A die 
plate 3 is supported by the base 6 of a making machine 1 , and the feeder 7 which supplies the powder for fabrication to 
the upper surface is arranged. A feeder 7 c arries out both-way movement of the home-position position of illustration, 
and the position of a die 2 with the air actuator 8. The guide bar 9 perpendicular to the both sides of a die 2 is attached 
in parallel, and while these are equipped with the above-mentioned pressurization rams R and r possible [ vertical 
movement ], the upper limit and the soffit are connected with the vertical side of a die plate 3 with the up machine 
frame 10 and the lower machine frame 11. The base of the straight-line move mechanisms D and d in the punch units 4 
and 5 of the upper part and a lower part is fixed to the above-mentioned up machine frame 10 and the above-mentioned 
lower machine frame 11, respectively, and each servo motors M and m are also attached in the machine frames 10 and 
1 1 of the upper part and the lower part, respectively. 

[001 1] Partial punch P and p is arranged at the same axle by making into a common axis one axis a (compression axis) 
which penetrated the making machine 1 to lengthwise, and upper partial punch PI and downward partial punch pi have 
the same punch side, and counter. It is the same about other partial punch. That is, in this example, the 1st and 2nd 
partial punch PI and P2, and pi and p2 are tubular, its a cross section is annular, and, in the 3rd punch P3 and p3, the 
cross section serves as a disk according to the shape of a pillar. 

[0012] And each servo motors M and m are connected to the control unit 12 which consists of numerical-control 
equipment (CNC) with a built-in computer, and a servo amplifier, and the detection output of each pressure sensors S 
and s is transmitted to the input circuit of Above CNC. In addition, although illustration of connection is omitted, on- 
off control also of the air actuator 8 of a feeder 7 is carried out by the control unit 12. A control unit 12 can be equipped 
with the control channel of the number corresponding to each servo motors M and m, and can perform control of 
operation sequence, operation timing, a position, and compressive force (torque) to each. Each partial punch P and p is 
driven using the data about the operation sequence, the operation timing, the position, and compressive force of each 
partial punch P and p which the forming program worked, was inputted from input units, such as a keyboard, and was 
beforehand set up in the control unit 12 by the system program which that of the mode of control was the same as 
usual, and was stored in CNC. In addition, about control of compressive force, the case where it is based on the 
position control based on the set point, and the feedback control based on the detection output value from pressure 
sensors S and s are switched if needed, and it has become an execute permission. The controlling mechanism of a 
switch is the same as that of what is indicated by JP,62-20761 8,A. 

[0013] The 1st example of an operation is explained using drawing 2 - dra wing 14 . A forming program and each 
partial punch P1-P3, and the operation data (a position, operation timing, etc.) about pl-p3 presuppose finishing [ an 
input ]. Each partial punch P and p of the upper bottom all arranges the punch side of a soffit or a upper limit, and is 
carried out just respectively like upper part punch 13 of one, and lower part punch 14, and the punch side of lower part 
punch 14 is located in each home-position position which was in agreement with the upper surface of a die plate 3 at 
the beginning [ of an operation ] ( drawing 2 ). Downward partial punch p descends as lower part punch 14 of one all at 
once, and the forming space 1 5 as for which the upper part carried out opening with the die 2 is formed ( drawing 3 ). 
Downward part II part punch p2 is positioned up, and constitutes annular heights inside the forming space 15 ( drawing 
4 ). The air actuator 8 is turned on, a feeder 7 is made to go, and the forming space 15 is filled up with a molding 
powder ( drawing 5 , drawing 6 ). 

[0014] In order to consider as under-filling, only this distance moves downward partial punch pl-p3 below all at once, 
the molding powder of the forming space 1 5 interior is lowered below, and some interval tl is taken to the upper part 
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( drawing 7 ). That is, only predetermined distance moves lower part punch 14 below as it is, and the above-mentioned 
interval tl is made. This is for preventing that a molding powder object disperses, when upper part punch 13 rushes into 
into the forming space 15 ( drawing 7 ). All at once [ punch / partial / P1-P3 / upper ], upper part punch 13 carries out 
setting specified quantity descent, and compresses the molding powder object of the forming space 15. When upper 
part punch 13 has a control unit 12 in position control at this time, it descends and stops to the position set up 
beforehand. Moreover, when it is in feed back contro l, it stops in the position used as the thing equivalent to the 
compressive force which the detection output from each pressure sensors S and s set up. For this reason, in the case of 
feedback control, since the press side by upper part punch 13 is flattened, a pressure value which is different by each of 
each partial punch P and p of the upper part and a lower part may be set up ( drawing 8 ). In addition, pressure sensors 
S and s are shown only in drawing 8 , and illustration is omitted in other drawings. 

[0015] If compression is completed, only this distance will go up, it will evacuate from the forming space 15, and each 
partial punch P which constitutes upper part punch 1 3 will return to a home position ( drawing 9 ). In lower part punch 
14, the projected part II part punch p2 is pulled down till the place whose punch side of the corresponds with the punch 
side of other partial punch pi and p3, and a part for a lobe is drawn out from the green compact 16 (mold goods) 
fabricated by the above-mentioned compression ( drawing 10 ). At this time, the punch side of partial punch pi and p3 
supports a green compact 16, and makes easy drawing of part II part punch p2. 

[0016] Only in a repeat range, each partial punch pl-p3 which constitutes lower part punch 14 goes up all at once. That 
is, lower part punch 14 goes up with a punch side flattened, and raises a green compact 16 to the upper surface of a die 
plate 3. It raises at this time and speed is controlled according to the property of the green compact 16 which becomes 
settled in the size of composition of a molding powder object, or the feature and the compressive force at the time of 
fabrication ( drawing 11 ). By the above, the green compact 16 (mold goods) of the shape of a core which equipped the 
inferior surface of tongue with the annular crevice can be obtained. 

[0017] Drawing 12 -14 are what shows other examples of an operation, in the example of draw ing 12 Arrange low the 
2nd and the part III part punch p2 and p3 which constitute lower part punch 14 one by one to the 1st partial punch pi, 
and 15 is formed for forming space. After filling this up with a molding powder object, it is what compresses and 
fabricates the 2nd and part III part punch P2 and P3 with the upper part punch 1 3 arranged upwards one by one to part I 
part punch PI from the upper part. A green compact 16 is equipped with the press side gestalt from which the press 
side which was in contact with the upper part and lower part punch 1 3 and 14 becomes stair-like in a cross section. In 
the example of drawing 13 , the green compact 16 equipped with the hole is formed in a center section. The 1st and the 
2nd punch pi and p2 are dropped, the annular forming space 15 is made, leaving part III part punch p3 of lower part 
punch 14 in the state of a home position, and this is filled up with a molding powder object, namely, subsequently By 
the upper part punch 1 3 by which the punch side made partial punch P3 the position which touches the punch side of 
above-mentioned partial punch p3 at the time of the completion of compression, it compresses and is obtained from the 
upper part. 

[0018] Furthermore, the example of drawing 14 is what compressed as arrangement which the punch side of the 3rd 
punch p3 in the part III part punch P3 in upper part punch 13 and lower part punch 13 does not contact in the example 
of above-mentioned drawing 13 at the time of the completion of compression, either, and can obtain the green compact 
16 of a small wheel configuration. Since a setup of the sequence of the operation, timing, a position, or compressive 
force can perform freely to each each partial punch P and p which constitutes upper part punch 13 and lower part punch 
14 like the above example of an operation, the forming program and the set point which are inputted into a control unit 
1 2 can only be changed, and the green compact 1 6 equipped with various press side gestalten by the same die and same 
punch can be obtained. 

[0019] Compression forming currently performed in the above-mentioned example is a method of obtaining the green 
compact 16 which divides the compression side by upper part punch 13 lower-part punch 14 into plurality, presses in 
the combination of the sequence and timing, which set up each parting plane, a position, or compressive force, and has a 
predetermined press side form, by constituting upper part punch 13 and lower part punch 14 from partial punch P and 
p. In addition, although the number of the partial punch P and p which constitutes upper part punch 13 and lower part 
punch 14 is made into three pieces in this example, respectively, a number is not limited and numbers may differ in the 
upper part and a lower part. Furthermore, the straight-line move mechanisms D and d may be other link mechanisms, 
such as not onlv_ a_crank formula but a toggle mechanism, a screw thread, a nyjj]TecjTanisrt^ 

[0020] Otherwise, the following compression-molding methods can be perform eoHIiTrigThis m ulti-stage electromotive 
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powder-molding machine 1. 

The [direction extension of path fabricating method] Drawing 15 is the green compact 16 which used other metal 
powders for a metal powder and pars intermedia as a molding powder object in the core at ceramic powder and the 
periphery, and was fabricated by one, and drawing 16 is the green compact 16 which raised intensity (fine-particles 
density) from the center section hierarchical to the periphery with the molding powder object of the same kind. It 
became impossible to obtain the above green compacts 16 in the conventional powder molding, since the fine particles 
of the forming space 15 interior are mixed at the time of compression or it flows. However, if the above-mentioned 
multi-stage electromotive powder-molding machine 1 is used, the purpose can be attained by taking an operation mode 
like drawing 17 - drawing 29 . 

[0021] Extension fabrication of different-species fine particles is performed as follows. The operation data (a position, 
operation timing, etc.) about each partial punch pl-p3 which constitutes each partial punch P1-P3 which constitutes a 
forming program and upper part punch 13, and lower part punch 14 presuppose finishing [ an input ]. Moreover, the 
number according to the kind of molding powder object is prepared on a die plate 3, and a feeder 7 is used 
alternatively. Upper part punch 13 flattens a punch side, and is located above a die plate 3, it is making the punch side 
of lower part punch 14 correspond with the upper surface of a die plate 3, and each part is in a home-position position 
at the beginning [ of an operation ], respectively ( drawing 17 ). First, only the set-up predetermined distance t2 
descends, part III part punch p3 of lower part punch 14 makes 1st fabrication space 15a in the center section of the die 
2, and a feeder 7 supplies the 1st forming metal powder to this ( drawing 1 8 , drawing 19 ). Only the part III part punch 
P3 in upper part punch 13 descends, the fine particles of 1st fabrication space 15a are compressed, and part I part 
green-compact 17a is formed ( drawing 20 ). Compression is performed by the feedback control using position control 
or pressure sensors S and s. 

[0022] Part III part punch P3 of upper part punch 13 returns to a home position, part III part punch p3 of lower part 
punch 14 goes up, and the upper surface of 1st green-compact 17a is arranged with the upper surface of a die plate 3 
( drawing 2 1 ). The state is maintained, only the part II part punch p3 in lower part punch 14 descends shortly, and 
annular 2nd fabrication space 15b is formed in the circumference of the 1st green compact 1 7 ( dra wing 22 ). A feeder 
7 moves, 2nd fabrication space 15b is filled up with the ceramic powder for fabrication, only the distance with same the 
2nd of upper part punch 13 and part III part punch P2 and P3 moves, and the fine particles of 2nd fabrication space 15b 
are compressed. At this time, part III part punch of the lower part punch 14 which put 1 st partial green-compact 1 7a on 
the punch side retreats to the punch side of downward part II part punch p2 by position control or the feedback control 
by compressive force ( drawing 23 , drawing 24 ). Since the inner circle wall of 2nd fabrication space 15b is formed on 
the side of part I part green-compact 17a at this time, of compression, the fine particles of 2nd fabrication space 15b are 
fabricated by one involving part I part green-compact 17a, and part II part green-compact 1 7b is formed. 
[0023] The 2nd in upper part punch 13 and part III part punch P2 and P3 are returned to a home position, and the 2nd in 
in lower part punch 14 and part III part punch p2 and p3 push up part II part green-compact 17b, and make the upper 
surface in agreement with the upper surface of a die plate 3 ( drawing 25 ). Hereafter, 3rd fabrication space 1 5c is 
formed ( drawing 26 ), this is filled up with the 2nd forming metal powder ( drawi ng 2 7 ), whole upper part punch 13 
flattens the punch side, and descends [ downward part I part punch pi descends, ] shortly similarly, and the fine 
particles of 3rd fabrication space 15c are compressed. At this time, the 2nd of a lower part and part III part punch p2 
and p3 descend to the position whose punch side of the corresponds with the punch side of downward part I part punch 
pi ( drawing^ ). And while upper part punch 1 3 moves upwards and returns to a home position, lower part punch 14 
extrudes the green compact 1 6 which went up as it is and was completed on the upper surface of a die plate 3, and 
returns to a home position. In addition, when extruding a green compact 1 6, the state where the green compact 16 was 
pressed by upper part punch 1 3 and lower part punch 14 like drawing 28 may be maintained, it may push out on the 
upper surface of a die plate 3, care of health which loosens the pressure force gradually after that may be performed, 
and it may prevent that a crack occurs in a green compact. The green compact 16 of different-species fine particles is 
obtained by the above. 

[0024] Fabrication of the green compact 16 from which intensity differs hierarchical in the direction of a path In the 
above-mentioned extension fabrication method, when forming the 1st, the 2nd, and 3rd forming space 15a, 15b, and 
15c Carry out feedback control by the pressure sensor, or [ adjusting the fill of the powder for fabrication with which it 
is filled up with the movement magnitude of downward corresponding partial punch p ] Or it is obtained by restricting 
the compressive force of the partial punch P and p at the time of partial compression by the torque limit control of each 
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servo-motor unit etc. When press force differs in the case of a torque limit control, irregularity may be attached to the 
press side of a green compact 16. Compression forming currently performed in the above-mentioned operation process 
gives sequence to one forming process, combines two or more powder restoration steps for fabrication and compression 
steps with it, and is characterized by connecting the following compression-molding portion with the compression- 
molding portion formed previously. 

The [type inner move fabrication method] Like drawing 30 , fabrication of the green compact 16 which has projected 
parts 18a and 1 8b on the upper surface and the undersurface is conventionally performed by pressing by the upper part 
punch 13 and the lower part punch 14 which formed the crevice in the punch side like drawing 31 . However, when the 
crevice of upper part punch 13 is not fully filled up with fine particles at the time of press but a forming result is seen, 
the fine-particles density in projected part 18a on top is lower than other portions, and there is a difficulty that the 
intensity of this portion becomes low. moreover - since it cannot be filled up with sufficient molding powder object for 
a part for the lobe even if it is going to fabricate the parts which have the portion which projects in the upper part from 
a flange 19 like drawing 42 by the conventional forming method ~ a design stage - part 18' like draw ing 43 - not 
changing - there was a difficulty that it did not obtain and suitable parts could not be obtained 
[0025] Move fabrication in a mold is performed by the next operation shown in drawing 33 - drawing 41 . The 
operation data (a position, operation timing, etc.) about each partial punch pl-p3 which constitutes each partial punch 
P1-P3 which constitutes a forming program and upper part punch 13, and lower part punch 14 presuppose finishing [ an 
[ an input ]. In addition, since the upper part and a lower part should just use the 2nd, the 3rd partial punch P2 and P3, 
and p2 and p3 among each partial punch P and p, and it is simple, fabrication of the green compact 16 which has 
projected parts 1 8a and 1 8b in a vertical side is omitting illustration of up-and-down part I part punch PI and pi . 
[0026] Upper part punch 1 3 flattens a punch side, and is located above a die plate 3, it is making the punch side of 
lower part punch 14 correspond with the upper surface of a die plate 3, and each part is in a home-position position at 
the beginning [ of an operation ], respectively ( draw ing 33 ). First, only the predetermined distance t3 and t4 (t3<t4) 
which the 2nd of lower part punch 14 and part III part punch p2 and p3 set up descends, the forming space 15 where a 
center section is low is made in the center section of the die 2, and a feeder 7 supplies a molding powder object to it at 
this ( drawing 34 - drawi ng 36 ). The irregularity of the punch side in the lower part punch 14 at this time is a form 
expected to the fabricated green compact 16. In order to consider as under- filling, only this distance moves downward 
partial punch p2 and p3 below all at once, the molding powder of the forming space 1 5 interior is lowered below, and 
some interval tl is taken to the upper part ( drawing 37 ). 

[0027] upper partial punch P2 and P3 - both - that is, upper part punch 13 carries out setting specified quantity 
descent, and closes the forming space 1 5 first ( drawing 38 ) Upper partial punch P2 and downward partial punch p2 
are simultaneously moved to a position, the fine particles closed by upper partial punch P2 and downward partial punch 
p2 are moved, and a periphery portion is formed. At this process, it does not depend on a flow of fine particles, and in 
order to move fine particles partially in the closed field, only a certain place does not have density with a bird clapper 
low ( drawing 39 ). Subsequently, with the relative physical relationship of each partial punch P and p of the upper part 
and a lower part maintained, lower part punch 13 is thrust up up and compresses the fine particles of the forming space 
15 interior ( drawing 40 ). This compression is performed by the feedback control using position control or the 
detection output of pressure sensors D and d. In addition, after carrying out a certain amount of temporary compression 
at this time, fabrication which makes a portion with high intensity partially can be performed by compressing only a 
part for a flange further between partial punch P3 and p3. 

[0028] And although upper part punch 13 returns to a home position ( drawing 41 ) and it subsequently is not 
illustrating while downward part II part punch p2 descends and doubling the punch side with the field of part III part 
punch p3, lower part punch 13 extrudes the green compact 16 which moved upwards and was fabricated on the upper 
surface of a die plate 3 as it is. 

[0029] Next, like drawing 42 , by hollow, it is attached to the forming operation of the green compact 16 which has a 
projected part up, and states simple from a flange 19. In this case, partial punch P1-P3, and pl-p3 are used, and the 
operation of the feeder 7 by the air actuator 8 is made into a single acting type, and let the ON signal be a required thing 
at the delivery and pull back, respectively. Suppose finishing [ a forming program required for a control unit 12, and an 
input of data ]. Each home position has upper part punch 13 and lower part punch 14, and the punch side of lower part 
punch 14 is in agreement with the upper surface of a die plate 3 at the beginning [ of an operation ] ( drawing 44 ). 
[0030] First, it is moved to the position of a die 4 and a feeder 8 stops in the position. Subsequently, the fine particles of 
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the feeder 8 interior are attracted and filled up with each partial punch descending in forming space at the same time 
downward part I part punch pi descends only in the predetermined distance t5, the 2nd of a lower part and part III part 
punch p2 and p3 descend only in t 6 and a center section forms the deep forming space 1 5 ( dr awing 4 5 ). Downward 
part III part punch p3 is raised, and it is made in agreement [ closing the forming space 15 with a feeder 8 ] with the 
punch side of downward part I part punch pi ( drawing 46 ). 

[0031] After returning a feeder 8 to a home position, the lower part punch 14 which defined the relative position of 
each partial punch p as mentioned above is dropped as a whole, and the under-filling space tl is formed ( drawin g 4 7 ). 
[0032] Upper part punch 13 is dropped, the forming space 15 is closed ( drawing 48 ), subsequently, only 
predetermined distance drops upper part 1 part punch PI, and the gestalt of the punch side in upper part punch 13 is 
prepared. At this time, the fine particles in forming space move and the upper part crevice formed in the punch side of 
upper part punch 13 is also fully filled up with a molding powder object. Subsequently, it descends, while upper part 
punch 13 had maintained the relative position of each partial punch P, and fine particles are pressed ( dra wing 50 ). If 
flange 19 portion is compressed by part I part punch PI and pi more strongly than others at this time, intensity of 
flange 19 portion can be made high. Upper part punch 13 returns to a home position, with lower part punch 14, it 
descends till the place whose central part III part punch p3 corresponds with the punch side of part II part punch p2, 
and a centrum is formed. The green compact 16 is supported by the punch side of downward partial punch pi and p2, 
and this draw is performed smoothly ( drawing 51 ). Subsequently, after the 2nd of a lower part and part III part punch 
p2 and p3 move simultaneously to the position of the punch side of part I part punch pi first, the lower part punch 14 
whole goes up with part I part punch pi, and a green compact 16 is extruded on the upper surface of a die plate 3. Thus, 
the green compact 16 which projected to the flange 19 upper part and was equipped with the portion can be fabricated. 
[0033] After the operation of this move fabrication in a mold fills up the forming space 15 with fabricated type powder 
as above, it is characterized by to move the molding powder inside forming space by closing this space by punch 13 
and 14 of the upper part and a lower part, defining the position of each parting plane constituted before press by each 
partial punch P and p of above-mentioned punch 13 and 14, and forming a press side gestalt. 

The [type inner compression move fabrication method] When fabricating the green compact 16 which has a projected 
part above the flange 19 as shown in drawi ng 42 , suppose that the flow fabrication method in a mold is used, and the 
forming space 15 is filled up with a molding powder object as mentioned above. When the 1st upper punch PI is 
dropped to prepare the punch side gestalt of upper part punch 13, a bird clapper has unstably the fine-particles density 
of the part which should serve as a flange 19 according to the fluid feature of fine particles. The compression move 
fabricating-in mold method prevents such a situation, and is performed by the next operation shown in drawing 55 - 
drawing 57 . If attached to a forming program, data, etc. like other cases, the control unit 12 shall be prepared. 
[0034] Lower part punch 14 descends, further, downward part II part punch p2 descends, and the forming space 15 
which equipped the pars basilaris ossis occipitalis with the annular crevice is made from the initial state which has 
upper part punch 13 and lower part punch 14 in a home position. Subsequently, after filling up with the fine particles 
for fabrication, whole lower part punch 14 descends a little, and is made into an under-filling state ( dr awing 55 ). 
[0035] The fine particles with which upper part punch 13 was filled up by descending are compressed lightly 
(temporary press). Thereby, a fluidity is stopped where the fine particles of the forming space 15 interior are mostly 
distributed over homogeneity ( drawing 56 ). Subsequently, part I part punch PI and p2 of the upper part and a lower 
part is moved to the set-up position which should form a flange. This movement is performed in the state where 
temporary compression of the fine particles is carried out, and the actual press of the whole is carried out after that 
( drawing 57 ). In this case, since fine particles are moved where temporary compression is carried out, or it is in others, 
movement of the fine particles of the from else can be prevented and the density of a move portion can be stabilized. 
Thus, the target green compact 1 6 can be obtained. 

[0036] Therefore, this forming method considers the press by punch 13 and 14 of the upper part or a lower part as this 
press and the previous temporary press, and is characterized by moving some parting planes formed by partial punch P 
and p, and completing a press side gestalt after temporary press. 

[0037] The above is an example. Punch 13 and 14 of the upper part and a lower part may press the fine particles of the 
forming space 15 from the upper and lower sides. Moreover, partial punch may be not concentric circle-like division 
but division of a radial or others. 
[0038] 

[Effect of the Invention] 
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[Claims 1, 2, and 3] In the same multi-stage electromotive powder-molding machine, the mold goods which could set 
up comparatively freely the distribution of the configuration of the green compact as mold goods, density, or a material 
etc., consequently were equipped with various press side gestalten can be obtained. Moreover, a die set etc. is not 
needed, but since a setup of various data is easy, it can perform changing the gestalt of mold goods simply. 
[Claim 4] The green compact of different-species fine particles can obtain the mold goods constituted from a direction 
of a path by one, and the mold goods with which fine-particles densities differ hierarchical in the direction of a path, 
and the field of the invention of compression molding is expanded. 

[Claim 5] Even if it is the press side gestalt which has irregularity in a press side, a concavo-convex portion is fully 
filled up with the powder for fabrication, and mold goods with homogeneous fine-particles density can be obtained. 
[Claim 6] It projects, even if it is the mold goods which have the portion which projected from the side like a flange, 
and powder density in a portion is made uniform, and what has high intensity can be obtained. 



[Translation done.] 
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